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The study was conducted to determine the difference in the ability of 2 groups
of music students to improve their sensitivity to errors of intonation and to recognize
intonation errors in triads and chords within the performing ensemble. The selected
sample consisted of students enrolled in conducting classes at Arizona State
University, 20 of whom were in the experimental group and 18 in the control group.
The control group was exposed only to the traditional method of teaching intonation,
and the experimental group listened to 17 prerecorded magnetic tapes that avrally
compared intonation errors with in-fune prototypes. The study was limited to the
development of intonation sensitivity to the major third, the minor third, the fifth, the
minor seventh, and to the pitch of these intervals as they form the major triad, the
minor triad, and the chord of the dominant seventh. Students in the experimental
group were required to recognize and identify the voice in which the error took place,
and fo designate the direction of the error. No significant differences were found
between the 2 groups in their ability to recognize errors of intonation, and to identif
the direction of errors that were flat and errors that were sharp. A list of 1
recommendations for further research is included, as well as a sample of the student

handbook that was used in the study. WM
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INTRODUCTICH

Intonation is a very vital ingredient in the performance of
nmusice A knowlzdgzz of intoration and the ability to hesr end to
correct errers of intonatvion is a neCeSsary S skil) for the conductor,
In the case of the teacher-conductor who is the sole guide for music
students in the eleamsntery and/or the seﬂoadaryischool it is a skill
that should not bz lacking. This is a skill which ultimately deter-
mines the a2esthetic musical experience, or an absence of this exgerience,

Often the essumpbtion is made that if a student is able to per-
form well on his Onstrunono intonation will taks care of its=lf,
A furth,L asswapticn is that since he is a2ble to handle his cwn into-
nation problems he will be equally equipped to identify and to solve
the intonation errors of the ensembles that will ultimately be under
his guidance, Results from these assumptions have caused the student
in the musie sducation progream to rely'wnolly on his own talants to
develop intonation skills, These assumptions have czused a hiatus in

_the teaching of conductors in the area of intonation,

This study was designed to test the ability of the music stu-
dent to improve his crecognition of intonation errors by use of a
prerecorded magnetic tapes The tapad examples permitted the student to
compare 2urally errors of intonation on intervals, triads, aad the
chord of the dominant seventh with in~tune prototypes.

THE PROBLEM

The purpose of this experiment was to discover what differences,
if any, exist betusen two groups of music students in (1) their
ability to improvs their sensitivity to errors of intonation and (2)
their abllity to recognize errors of intonation in triads aad chords
within the parforming ensemble, The control group was exposed only
to the traditional method of teaching intonation, and the experimental

_group was exposed to an experimental method of teaching intonation,

The differences in.learninp, if any, would be shown by the results of
a posttest administered to the two groups.

More specifically, the purpose of this investigation was to
answer the following guestions:

1, Is thers a difference between the experimentzl and control
groups in their ability to rusognize errors of intonation?




2. Is thore a difference betucen the two groups in their
ability to recognize errors of intonation in the intervals
of the major third, the minor third, the perfect fifth
end the minor seventh?

3, Is there 2 difference betuesn the two groups in their
ability to recognize errors of intonation occurring in :
the major triad, the mincr triad snd the chord of the :
dominant sevenih? :

b, Is there 2 differeuce betwsen the two groups in their
ability to recognize the direction of intonation errors?

5. Is there 2 differsnce in the learning batwsen the students
who have a high score on the pretest and the students who
have a low score on the pretest within the experimentel

group?

IMPORTANCE OF THE STUDY

The teaching of intonation usually centers sbout a discussion
of perfect intervals =ad mathematical proportions of scales aad inter-
vals. This approach makes ths student more awere of the problems of
intonation, but he is not offered 2 solution to these problems,

It does not follow that since a performer of a musical instrue~
ment is sble to control his intonation within ths ensemble he is able
as a conductor to control the problems of intonation within the
ensenible under his bztons Maurice Gerow, in his review of Lawrence
McQuerry's dissertation, states that it is only necessary to attend
a number of secondary school concerts to be convinced that intonation
is easier to discuss than it is to correct. (13)

Donald Stauffer, in his dissertation, presents strong evidence
that performers with many years of experience do not adhere to sny
of the accepted tempsraments when they perform out of the ensemble or
without an ever present guide, such as, 2 keyboard instrument. In his
analysis of the intonation used by performers on wind instruments he
found ths strongsst tendencies were to tune pitches sharp to equal
temperament, (8) The degree to which the performer tends to be sharp
is not consistent from pitch to pitch or from octave to octave,
thereby complicating the problem for the conductor,

Very similar results were found by 8., W, Ahrens in his study
pf amateurs on several wind instruments. (1%6) Ahrens also found that

5




it is possible for the amzteur while sustaining a pitch to vary it
from sharp to flat very ezsily, Others hsve presentcd evidence showing
that ths perforier is very flsxible in his intonation habits. (1, 5, 65
This flexibility neesds to bz scceurately controlled in performance,

Many music educators during recent years have stresszd the
need for identifying the skills necessary to the davelopment of good
musicisnse Charles L, Sponn has stated that:

QEERL A (Fa e tehoy )

Basic conflicts in music education are apparent
sinze ultimate gosls for music lzarning, ag a rules, are
not stated in gpecific terms that can bz objectively ~
evalusted, (15)

oy M EVEREL T T e S R T T T

; To correct this condition Spohn znd his associates at The Ohio State
University, snd James C, Carlsen (12) and Walter R, Ihrke (1)) at the
E University of Connecticut heve launched an extensive progren to idene.
tify the nscessary sural skills needed by the musiciszne In addition,
; they have developed taped programs that guide the student to the now

: established gozls,

- The identified gosls are the skills of ruythmic perception,
aural perczption, md oral repreduction of the printsd page. Thase
skills are of absolute necessity in the reading znd reproduction of
music, Tapad progrems have bzen highly developad, and they are
continually being refined and improved upon. Dr, Carlsen has re-
leaszd an aural program commercially. (3

- Reszarch indicates that there is a lack of studies concerning
a vital discipline in the performance of music. This discipline is
the ability to identify axd to correct the intonation problems which
" ensue in the performing ensesmble, Dr. Gerow isolates thls problem
very clearly:

. The ensemble tunes to "A" beautifully, But the music is
in concert Fy, or G or B flat, What happens next is often
painful, Ths teacher must toke the blazma for the out-of-tune
chords that issue forth, but, was he trained to tune them, or
even notice them? (13)

There is an indication that tha studenteconductor is not
trained in intonation skills in a manner which isolates and offers a
solution to th2 hendling of intonation within the pexforming ensemble,
A further indication is that the skill of idsntifying and correcting
errors of intonation is absoluteiy necessary to the conductor of
performing ensembles,
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As 2 result of his study with zn intonation training device,
McQuarry rescumonded that:

In addition to studies involving thz sctuzl presence of

tha ITD, uses could bz developsd employing recordings of the

controlled tones preoducsd by this instrument. Recordings

could be made not only of deviations in the pitches of

single tonss, but deviations in intonztion of chords and

progressions. (17)
The present study incorporzies these recommendations in the
exnzrimental instrument that was developed to halp stndsnts to improve
their ability to cope with intonation errors in their role a2s cone
ductor, -

METHODS AND PROCEDURES

The Expsrimental Dasiga.

The experimsatal design selected for this study was the Non-
equivalent Control Group Dssign as outlined by Gampbell and Stanlay. (2)
This design is recommsnded when the experimsntal and control groups

- are naturally intact axd whzn randomization is not possible, Ale

though this is a quasi-2xpzrimental design, s opposed to a2 true
experimental design, Campbell end Stenley state that, "This is one of
the most widespread designs in educational research" (2) aad although
the subjects are not randomly assigned from a common populetion to
expsrimental and control groups, this design is highly recoamended
by them when true exparimental designs are not possible, The assigne

. ment of the experimental instrument to one intact group or the other

is under the experimenter's control, snd it was made randomly,

, The Nonsquivalent Control Group Design is illustrated in the
diagram that follows in whizh the O's indicate observations, or
tests, and the X's indicate tha experimental trestment,

O1 X 02

03 Oh

- Table I 1llustrates the sources of invalidity present in tha
Nonequivalent Control Group Design, The pluses (+) show that the
factor has been controlled and tha minuses (=) show no control,
Where a question mark occurs, the degree of invalidity present in
this design cannot be determined. In the event that control is

N
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missing en effort must be made to wodify procedures, vhere possible,
to minimize ths resulting invalidiitye

A review of Table T shows that all of the sources of internel
validity have bozn azccounted for excepd selection==naturation inter-
gation and the problsm of regression csnnot be predetermined, Thsre
are ab lessh three threste to external velidity which are not ac-
conted for in the Nonsguivalent Control Group Pesigne

The first vroblem of internal validity is that of selectione
maturation intersebion. This conditicn cccurs when a differential
rate of maturztion obscures the effect of ay treatment, “Such a
condition is inhsrent whea the experimsntal and control groups are
drawm froa extremes within the population, This condition wes
avoidzd in the present study by involving two beginning conducting
clzsses that are part of the regilar program in music educztion.

Tha sacond threat %o internzl velidity shown in Table I is
that of regression. Canpbell end Stenlay refer to regression as,
"the universal terdsncy of extreme seorss to Lo closer to the nea
on 2 second tzsbl." They Surbher stebte thab, "I elbhsr comparison
group has besn seleched for its extreme scorgs cn O or scmz other
measure, then a difference in shif{ from pretest to posttest beitween
the two groups may well be 2 product of regression rather than the
effect of X.* In this study, the pretest did not indicate that ex-
treme scores would bz a threat from either group, 2nd since the com=
parison groups werc not selected because of inherent extremes, the
regreasion to the mean was considered in the analysis of the dats

frem pretest to posttest.

The first of the threats to the external velidity of the Non-
equivalent Control Croup Design is that of intersction of testing
and trestment, and cccurs when the pretest sensitizes the subjects to
the treatments end, therefore, influences its effestss To lessen
this effect the pretest was administered at the very beginning of the
semaster to appesr as part of the normal procedure in the conducting
class. As with 211 of the standard tests adninistered to these stu-
dents, the pretest form was multilithed on good quality paper, and
no unusual questions were zsked of the students, No mention was
made that the students were perticipeting in an experimental study.
Thus, the threst posed to external validity by interaction of testing
and treatment is assumed to be negligible,

Interaction of selection and treatment is the second threat to
externsl validity shown in Table I, This interaction occurs when
selection of subjects is drawn frem a population of volunteers, Since
voluniteers from a pooulation are likely to differ in some aspecis that
mey havs an effzct on the outcames of the experiment, the outcames
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History

o

faturation
Testing
Instrument
Regression
Selection

Mortality

Interaction of Selection and Maturation

External Factors

Interaction of Testing and X
Interacting of Selection and X

Reactive Arrangements

-~

*~d

-~

*Adapted from Donald T. Campbell aad Julian C. Stanley,
"Experimental and Quasi-Experinental Desizas for Resszarch on
. P a
Teaching,”" Handbook on Research in Teaching, N. L. Gage, editor

(Chicago: Rand Mc¥Nally and Company, 1963).
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would be nonrepresentative of the totel population; and therefore,

it weuld be difficult to generalizee In this study, the class
; represonted vere selected bsceuse the discipline being treated in the
: expariment logica2lly bscore & part of the re"ulrv class worke The
erxperimental group was sels cted by the rescerchare The threst to :
:: external vslidity by interaction of selection nJ treatment is ese
: sumed to be negligibleo

(€21
Wt T e 4 S E T L0 2o L) F
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J The last thrzat to external validity showm in Table I is that
of resctive arrsngemenis., Such a threst occcurs when subjects are
ayere thot they are perticipating in an experiment and their behavior
is edjuote‘ eccordingly, anbmll end Stanley make several suggestions
to 2void reachtive srrangements. Thz first is to have the X's be usual
classroom evenis occurring et plausible timese In this study, the
lecrning tspes were a part of the regwlar cless work, however, the
student was requirsd to work the experimental material cutsids of the
1 clagsrcoms A second suggestion was to meks the O's 2 regulsr examina-
3 4ion in the classroom routine, This was possible to do in the present
; study., Their third suggesticn was to uss the complete class as the

3 experimental geoup rether then to randomize 2 portien of the class

; amad to send them to another zrea to bs testad, In this study, one of
the conducting clzsses was designated 2s the experimental groups
Inasmuch as it was not possible for the students to work with the

3 experinsntal tepes during class time as part of their regulsr class-

: rocom work, the writer sees this as 2 limitétion to the study,

" .
A B AR R M e o i ot
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Bvery effort was made to reduce the experimental nature of the
3 study. Little or no mention of the experiment was made by the writer
4 or ths classroom teszcher during this experiments All of the materisl
that the studesnte handled, that is, the pretsst/posttest onswar sheet,
the handboolk, end the labels on the tcpes were titled The Improvement
of Sensitivity to and the Adjustment of Intcnation in The Ensemble,
This was an attempt to divert the studsnt's sttention frem the expesri-
mental qualities of the study, end to create the impression that the
materials were a portion of the regular class assignments.

NEITE SN ) e

3 Trestment of the Data.

» The dats collected on the pretest instrument were analyzed by
: an analysis of varisnce to ascertzin that tha groups were equalized
groups, consesquently the data collected on the posttest were also
: analyzed by an analysis of verisnce to reveal errors, kinds of errors,
; and the direction of errors. The errors of subjects in the experi-
3 mental group classified as high and low on the pretest were also
: analyzed ss to differences,
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Tha stccesstu) employment of the enslysis of verisnce teche
3 rigue demends on four assumpbionse Thase assumplicons are defined by

] Lindguist zs follous:

1. M1 trestwmend grovps were originglly drawn from the
seme persnt populsation.

2. The varizrce of critericn measures is the same.

3e The distribution of ths critzrion mzasures for each
treatnent poprvlation is normal,

g

E hoe The mean of the criterion measures is the sams f¢ro each
treatment population. (7)

Qeioatatiucy

Tate concurs with Lindauist that such sssumptions must underlie
the use of the snalysis of verisnce, nevertheless, he emphatically
states that the analysis of verience method is & powerful o stetis-

: ticsl tool 25 sn experimenter can havs, (9) He end seversl authorities
4 in educational messurement maintsin that slthough 21l of ths under-
; 1ying sssumptions &re not strictly met the resesrcher vho vses ths

P
D
=
-

5 analvsis of veriance technigue can reasonably expect the results to
3 be accepizble, Lindquist, Wert, Neidi, and Ahmann, (10) Edusrds (h),
4 and Viner (11) are anong those who have taken this position.

According to Box, (11) when the groups to be compzred are of
vnequal size, the assumptions of homogeneity of variance ard normality
3 of distribution 2s they relste to the analysis of variance are not of
: great importence znd they cen be neglected when testing for differ-
ences batwsen group means. For this reason, there were two subjects
: rendanly eliminated from ths experimental group of twenty so as to
4 equel the eighteen in ths control group.

Chi squere aralysis was used to compare the frequencies of
kinds of errors, that is, sharp end flat errcrs, for the exparimental
end control groupse The chi square test was used for this portion
of the anslysis because the data involved frequency categories and the

categories were independent entities, -

RSN R e

3 The Sampla,

The sanple for this study consisted of thirty-eight students
who were enrolled in conducting classes during the second semsster
of the 1967-1968 school yesr st Arizona State University. There
were twenty in the experimental group 2nd eighteen in the control group.

RS el g T

¢

Of the twenty in the experimental group, eleven were male end

8
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nine were female, This group of students had a wide renge of performe
ing instruments es thelr wmajor interest, Five listed their psrform-
i o

ng mediwn es voicn; four as piano; two ezch as trumpet, trombone;
French horn; and violin; and one each as percussion, clarinet, and

bass. They 2leo had a2 wide rsnge of completed music theory sections,
Two studentzs had no formsl theory classes, nine had coapleted cne
semester of theorys five had completed threz scmesiers, end four had
cenpleted four cemsshers of theory classes.

Of the eightecn in the control group, six were mels and twelve
wore Temale, As in the experimentsl group, there was a wide range of
theory backeround, One student had completed five senesters and one

sd completed only one semester of class theory. Four indicated com-
pletion of two scmesters, four of three semasters, 2nd eight had
ccapleted four semasters of class theory. Major instrument study for
students in the conirol group includsd eleven voice majors, three
pisniste, one orgsnist, md onz esch majoring on flute, saxophones
ard trumpets

The Plan for the Experimentzl Instrument.

The plen for the experimenial instrument was generated by the
hypothesis that: experience in listening to prerecorded intarvals,
triads, and chords with controlled out-of-tune pitchss continually
compared to in-tune pitches would incresse the sensitivity of a sub-

Ject to errors of intonation.

.To test the hypothesis, a treining-testing situation was dee
vised in which the subject could hear axd compare pitch deviations
of the tones on spscified intervals,

A trainingnfesting situation was organized that would provide
the conditions describad in the hypothesis, and an instrument had to
be developed according to the following specificaticns:

1, It had to hava recorded the required intervals, triads,
and chords,

2, It had to have recorded the varistions of pitch as
prescribed,

3, It had to be sequenced frcm the essy to the complex,

Seventesn prepared magnetic tapes contained the material that
was used in the experimental method, Recorded on the tapes were:
(1) mzjor thirds performed sharp and flat to an in tune equal tempered
third; (2) minor thirds performed sharp and flat to an in tune equal
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tempered winer third; (3) fifths performed sherp and flat to an in
tune equal tcmpered perfect fifthy (L) mejor triads with sharp and
£1at major thirds within an equal tempered fifth, a@:d sherp and
flat fifths sbove an equal temperad major thirds (5) minor triads
trested in the sane manner as major triads describsd in number L
(6) deminent sevenbh chords trsated as in nuwbzr L with the addi-

tion of the minor seventh performsd sharp and flat to an in tune

equal tempered miner seventh; @md (7) Jelq, 1=V, Vy-i, snd V-1
cadences with errovs of intonstion in ezch voice sbove the root to

in tune equel tempercd chordse In addition there were eight test tapes

including the pretzst/posttest teape.

The Tapsd Progran,

Part One of the experimenizl method was concerncd with the
{mprovement of sensitivity to major thirds. A series of interval
sensitivity training sequences were developsd.

The major third, D = F sharp, was recorded on magnebic tape in
the following manner:

The root pitch D wes sounded for six counts, at the quarter
note equal to seventy=six beats per minute, znd it was followed
by an in-tune equal tempsred F sharp. This was follewed by the
root pitch sounding for six counts with 2 25-cent-sharp~F-sherp
sounding zbove the root after a two count rest. (See Appendix B)

ATV S AT AT

This procedure was used for the remainder of the intervezl train-
ing sequences. A StroboConn was used to determins tae exact frequency

of 211 of the pitches.

AN BT IU gl DoV D T R §

highdt)

Six levels of sharp major thirds were introduced; they were:
(1) 25 cents sharp, (2) 16 cents sharp, (3) 10 cents sherp, (4) 8 cents
sharp, (5) 6 cents sharp, and (6) L cents sharp.

AT
SR ALY a0 e

sl R B ol i EL AT

Tape 1B used the same discrepancies and procedures followed i
with the major third flat to the root pitch., The complete cycle wes _ 3
repsated for the tesching of sensitivity to the intsrvals of the minor

third and the fifth.

TG ET A aE Ty TR TR AR TR

? . -+ At the completion of this and subsequent parts of the experi-
ment a unit test was administered, BEach test was constructed with

é exanples frem the tape of that part. :

b (es poon e

| Part Two of the experimental method was concerned with the im-
? provement of sensitivity to minor thirds. This portion of the train=- ‘
ing sequence was carried out in the same manner as in Part One with :

SEBIY
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pzncies sharp to egusl tewmpersment, and 2 series
lat 1o equal tempearanent,

Par{ Three of the experimentsl method folloused the same pro-
cedure for the fifih,

Pzrt Four of the experimental method was concsrned with the
improvement of sensitivity o the major triad. The major uw;ad,
F sherp - A, was recordsd on megnetic tape as shoum in Appendix B,

ment. Perb LB treebed the major tr
in the fifth compzred to equel tem T” ent: The errors of intonation
vere the ssme as those ocutlined for the tepes in Part One of ths
training segquence,

D -
page B-16.
Part LA of the training tepes treated the major trisd with
errovs sharp and fla® in the major third compsred to equel tempera-
iad with errors, sharp and flat,
a

*6'3

Part Five of the experimental method was concernsad with the
improvenent of sensitivity to the intonation of the minor triad,.
Thz minor trial, D « F « &, was recorded on the magnetic tape.
Tapes S5A and 5B were prepered in the same manner zs outlined for the
tapes in Part Foure
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Part Six of the experimentzl method was concerned with the
improvemont of sensitivity to the intonetion of the dominent seventh
: chorde The dominsnt seventh chord, A « E « C sharp -~ G, was recorded
§ on magnetic tape., Part 64 of the training tepe trezted the minor
f seventh in the dominant seventh chord sharp to equal temperament,

: Part 6B treated the minor seventh flat compared to equal temperament.

MEET RS A e Y

Pary Seven of the experimental method spplied sll of the intona=-
tion problems to the following cadences: I-Vp, i.Vp, V7-I, and V7-i,
The string quartel and the woodwind quartel were used in the prepara-
tion of the tapes,

MAKING THE TAFES

Equipnent Used.

A)l of the recordings were made in the studios at Audio
Recorders in Phoenix, Arizona, under the supervision of & professionsl
recording technician, The recordings were made on an Ampex #350,
full track monaurzl tape recorder in conjunction with Telefunken U=Li7
microphones, Scotch Brand 201, 1-1/2 mil acetats tape was used for

11
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The musie wes recorded at fifieen inches per second, and to
jnsure pitch accursey frow reel to resl and from session to session
the follewing equipaent was employad: (1) a 100 cycle high pass
filter, (2) 2,100 fect of taps was ussd to build a larger center to
rosaive the recorded taps, and (3) an eudio-gseillator. An Ampex
aligmment teps #01-31311=01 wesz ussd to adjust the recording snd the
play back level to the amplitude agreed on for the recocdings.

CO')ie S of thea I‘-‘-Bx.“OI"dih"S ere made on & Viking tare du 15.03"301’
& (=) o
b'ed at 2 *’l/ 2

using a 2 to 1 speed ratio to reproduce tapss that pla
jnches per szeond. The copies aveilebl.e for classroga use ere on

five-inch reels with three=3inch canisrse

In 2ddition to the equivment used for recording the music,
a Strobolenn and two Stroboluners were employed to accurstely
vary the pitchzs as required fer building the tepsse. A Cadencia
Palmer pocket metvonome was used to insure thzt all of the recording
was done at wevenby-six beats per minute.

Building the Tapes.

A string quartet (two violins, viola, and csllo) and 3 woodwind

quartet (flute, oboe, clarinst, end bassocn) were usad to make th2
tepss, These two ensembles were the ¥ew Art Striug Quartet and members
of the Gsmmage Woodwind Quintet faculty-in-residence groups of Arizcna
State University., This approsch of using live porformers made 1t

possible to incorporate the timbre of the instruments including their
respective overtone series and the natural tuning conflicts that arise

batween pure intervals and equal tempered intervals.

Esch interval, triad, and chord was recorded separately and
correctly one time only. The masicians at 211 times, during the
recording sessions, had a StroboConn or a Strobotuner in their full

view which they constsntly monitored. After each recording the
material was played back and double checked with the strobe, Only

when the pitches, and errors in pitch, were correct was the take
accepted and marked as such.

The raw materials for the tapes included each neaded interval,
triad, and chord performed in-tune snd 211 of the errors of intona-
tion as required for this study. A conductor using the pocket
metronome controlled all entrances of the instruments and the re-

1easa of the instruments.

12
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After all of the nece
recordad the recording techn

ry intervals; trizds, ead chords were
vl the researchasr besgan the pro-
55 of dubbing and editing t sre thz individual tanes that
conoalnad the muslcal material t1a is illustrated in Appendix &,
The same Strobofonn thet was used in recording the raw materials was
used to double check the dubbing end the snllcino of the setls of
tapes, After esch sound szquence wes reerecorded, it was spliced
in to form 2 continnous in tune - ot of tune sequence, The se-
quence was then played back end checksed on the strobz to insurve
ascuracy,

&g
d“U @

Tha narrastive material was prepsred ot the semes time on one
reel of tape. As the narration was needed; it was spliced into ;
place, - .

Each tape was prepared in. the following msnner using tha
major third as an example;

1. The in tune interval was re-rezorded twice, and checked
with the strobe,

20 The out of tune interval was re-recorded three times,
and checkad with the strobe,

3¢ The pzttern: narration, in tune, out of tune, cut of
tuns, out of tune, 2ad in tune were spliced in se=-
quencs, and set in the desired rhythmic pattern. Then
the complete sequencs was pleyed back and all pitches
were checked with the StroboConn,

o Every sequence on each tape followed steps 1, 2, and 3,

As each set of sequences was completed the material was
duplicated on a Viking duplicator on five-inch reels with threa~inch
centers, These reels were used to minimize pitch variation from tha
start of the reel to its end,

T A A R AT B AR IR N L TS AR SR UL VG A S T

] The material used for testing purposes was extracted from one :

of the duplicated reels znd re-soliced in th2 needsd sequence. The

pretest/posttest was extracted from Tapes TA and 7B. These included

the cadences I-V, V7-I in major, end I-V7 and V7-I in minor. Errors

w re always in the second chord of ths cadence, See Appendix C for
& detailed description of the pratest/posttest, .
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PROCEDURE

: The experimentszl group met as a class on Tuesdays and Thuvsdays,

t
nd they were requirced to work with the tepes daily outside of the
clessrocme The tapus 7o vailable from
o

o]

A and tape playback machines wiere &

] the librarian in the music library, Students in this group were ex-
3 pected to work with the tepes from five to ten minuies daily &nd to
3 work esonh set for ong week. Thay wsre alsc cautionzd to bz sure

that the playbeck machines were in proper working order. After working
with the tape it was returned to the librarien,

—

Sh IR

g The pretest was administered to the control grovp and to the
g experimentzl group on the same doy within one hour of each other, A
: short verbal sxplanation of the plan of the test introdueczad the

] material, '

This presentation includsd remerks 2bout intonaticen errers;
the need to identify the voice in which these errors occurred, the
: direction of the errors, end a written exsmple of the cadences heard
’ on the pretest tope. Three trizl ssmples followed. The s&mples
were discussed and then replayed., Eszch group then took the pretest.

IR ATTANS B30 ¥ 7R

3 A log of the time spant working with the tapes wes to be kept
by each student in the expzrimental group.

‘ On Tuesday of ezch week, a unit test covering the previous
week's assignment was administered to the experimentel group. There
were two interruptions in this schedule--the first was caused by the

3 University cencelling ¢lasses on a Tuesday, and the second followed
7 consecutively because of the Easter holidays. See Appsndix D for

5 a detoiled description of the Unit Tests.

% The posttest was administered to both the control and the

experimental groups on the Thursday following the final unit test,

: ANALYSIS OF THE DATA

_Errors of intonation were anslyzed to ascertain overall differ-
3 ences, specific differences, dirsction of differences, and group dif-
4 ferences with respect to initial high and low achievers in the experi-

mental group.
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Errors in General

Errers of intoastion were cnelyzed to ascertain oversll differ-
encas batwsen the experimsntzd group and the control group with record
to 211 errcrs regordless of errov direstiony that 1s, sharp of flat,

Using the rew scores received on the posttest by the students,
en onslysis of verisnce wis applicd to dstoramine the F vzlue of ths
differences, Tha dzta cited in Tablz II show the test of significance
with ths postiest betwesn the @

The F velue for the differsnce w
toble indicated that 1012 was nee ficant at the .05
leve) of confidence. These results indieate that the mean sceres
for the expsrimental and coutrol groups, shown in Table ITI, weove
not significantly different. See Appendix A for stetistical tables.
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secific Errors

%

Specific errors of intonztion were analyzed to determine
differences between the experimentel and control groups with regard
to intervils of the major thivd, the minor third, the perfect fifth
and the minor seventh zs they oceurred in the majer triad, the minor
trisd, end tke chord of the deminant seventh.

Analysis of variance of posttest scores for the mzjor third,
the minor third, the fifth, and the seventh, surmarized in Table IV,
exhibited no significant F values, '

Using the raw scores received on the posttest by the students
for the mzjor trisd, an analysis of verisnce was applied to determine
the F value of the difference, The data cited in Table VI show the
test of significance with the pcsttest betusen the experimental and
the control groups for the major third and the fifth in ths major
triad. These scores indicate that the meesn scores for the groups were
not significently different.

The raw scores received on the posttest for the minor triad
by the studsnts were applied to an analysis of variance to dctermine
the F value of the difference., The dsta cited in Table VIII show the
test of significsnce with the posttest betwesn the experimental and
control groups for the minor third and the fifth in the minor triad,
These scores indicate that the mean scores for the groups, as shown in

Tsble IX, were not significantly different.
An analysis of variance was applied to determine the F value of

difference using the raw scores received on the posttest by students
for the chord of the dominant seventh in major. The data cited in
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Table X show the test of significance with the postiest between the
experimsntal aid contred groups for the msjor third ard the minor
seventh in the chord of the deminsnt seventh, The T value for the

difference is not significand at the 05 level of confidsnce; therefors,

the meon scoves beiueen the groups ere nob significantly different.

Using the rsu scores received on the posttest by the students
for the chord of the derinent seventh in the tonice<dominent cadence
in minor, sn analysis of variance was spplied to determine the F
value of the difference. The dsbta cited in Table XII show ths test
of significance with the posttest betusen the experimental and cene
trol groups for the major third and the minor seventh in the chord
of the dominart seventh in the minor cadence. The F value for the
difference was nob significani. The mesn scores for the groups as
showm in Teble XIITI were, therefore, not significant.

Direction gg Erroqg

@t o

The d’l
differences betwsen the experimental and conirol groups fop the
intervals in the major triad, the minor triad, end the chord of the
dominamt seventh as approzched frem the tonic major end the tonic

minor triads.

The observed number of inbtonetion errors identified in the
major trizd by the experimentsl and control groups, as shoim in
Table XIV, were used to compute the chi squere of 1,35 for the total.
The number of identified intonation errors in each category for the
major third and the fifth were significantly low to warrant combining
them into a totzl, In spite °f this procedure the number of subjects
who correctly identified all of the sharp and flat intonation errors
on the third and the fifth was still too low. This category was

eliminated in computing the chi square.

The computed chi squszre revealed s vdlue for the difference to
be 1.35 and the chi square teble for two degrees of freedom at the

.05 lavel of confidence to be 5.99; therefore, the null hypothesis
that there is no significant difference between students in the ex-
perimental and control groups to identify the direction of intonation

errors. in the major triad could not be rejected.

The observed number of intonation errors identified in the
minor triad by thes experimental and control groups, as shown in
Table XV, were used to compute the chi square of 1.01 for the total.
The computed velue for chi square revealed that the difference batween

the two groups was not significant,

16
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Errors of intonstion wore analysed 1o dotermine if any differ-
encs existed bebuwesn the subjscis in the experimantal groud whin
classified as hich end low, thet is stove or below the msdian of
two; in theiv detsclion of errors on & pratezi.

The data cited in Teble XVIIT show the vest of simificencs
with the postiest scores baiwzen the students in the expsrimental
spoup who ssorad high on the pretsst and the studznts who scorzd low

n ths prelest. The enelysis of varisnce revealed an F vzlue for

the differsnce thel was nov sizaificant at the W06 lzvel of confidence,
The moan scoras for ths hizh and low scoring students in the axneri-
mental group as shown in Tabla XT4 weve, tlarelore, not gicaificantly

different,

CONCLUSIONS, TMPLICATICHS, AND ECOEAENDATIONS

The five aquestions were angiared by testing
reflzcting each of the anticipated differences with respest to each
questions that is, overall, or geunerzsl differences in ability to
detsot evrors, specifie differsnces jn zbility to detest errors,
differsnces in ability to detect errors in direction, and differ-
ences betwezn subjects in the exparimentzl group when classified
as low and high in error detsctilon on pretreaiment instrument.,

Quastion One

The first question to ba answered was:

Is & differcnce betwsen the experimental ad

Lhare 2
control groups in their ability to recognize errors of
intonation?

Findinzse. The anslysis of verisnce of posttresiment scores

for errors of intonation revealsd that the F value was not significant

st the 0,05 level; the mean scores for the experimental ad control

17
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Quastion Two

Tha second question to b2 answored by anal

Ts there @ diffevence bebusen the two reoups in their
2bility to recognize errers of intonation in the intervels
of the major third, the minor tnsrd; the fifth, and the
minor seventn?

Pindinus. Aneljuis of varisnce of postireatnent sceres for
tre mejor third, the wminor third, the fifth, snd the winor saventh
exhibited no significant ¥ values for the four verisbles, Consz=~

sor thivd, minor third;

the mesn scores for esch variabls, majd

and the minor sevanth, were not signific: 3

Question Thres

The third question to be answered by enslysis was:

Ts there 2 ¢ifference betuwsen the two groups in their ability
to recognize errors of sntonation cccurring in the major triad,
the minov triad, and the chord of the dominant seventh?

Findings. The analysis of variance of posttrestment scares
for the major triad, the minor triad, and chord of the dominant
saventh as approached from the mzjor end minor trisds exhilited no
sisnificant differances for the major third, the fifth; or the
minor seventh; t.erefore, the mean sCOres were not significantly

differents,

Question Four.

The fourth qusstion to be answered by analysis wes:

Is there a difference between the two groups in their ability
to recognize ths direction of intonation errors?

Findings. Observation of the frequencies snd computed chi
squars values Tevealed no significant differerces betwasen the experi~
mental and control groups with regard to direction of errorse

18
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The fifth quastion to bs ansyered by enalysis was:
. J

ezarning betwesn the students
4t and the students who have

Is there @ differen
s
he experimentel group?

vho hava a hizh )
2 low score on the pretest within t

jond
<
faw)
@
[$2 70 ¢+

d that the F value

Findines. The analysis of veriance revaals
for the high and low groups was not significant at the 0,05 levaly
therafora, the mean gcoras for high and low were not siznificantly
’ - [
different.

Tnolications for Furthar Researcn

o S I P RO VN BB o A it —— e

Althougn the rsasults from this study did not indicate thzt
the experimentel method was more effective then the traditionsl method
in the student's ability to judge errors of intonation, the reascen may
hzve baazn that the program was introduced too esrly or too late in
the student's csresr, There is 2 possibility that the baped program
was introduced at a point in the student's development when he could
not take full adventsge of the materisl. His listening habits and
judgments related to intonation errors mey be fixed, and it wes nod
possible at this time to alter his dzcisions.

The student midway in his undergraduste studies may lack the
motivation necsssary to foresee his responsibility as 2 conductor
to work diligently toward identifying intonation errors. After the
student, as 2 teascher, has become fully awsre of his inability to
solve the intonation problems of his student ensembles he may us2
this taped program with more understanding, 4 more immediate need
for assistance in this area could alter the findings.

Use of the experimentsl method in junior high school or the
secondary school may indicate more positive results. At this time
in the student's development he is becoming much more &ware of the
role that he plays in the tuning of the ensemble. Hopefully, he
knows that tha placement of his finger ona key of a8 wind instrument
or the fingerboard of a string instrunent does not gusranty in-tune
performance. The motivation to improve his own performance and
pride in his school ensembles conld possibly alter the findingse.

The experimental msthod may not have bean significantly ef-
fective in improving intonation skills bescause the student was re-

quired to work with the exparimental material outside of ths class-
room. This limitation was cited in the description of the experimental

19
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design as @ reactive arrongcacnt thet was a threat to the externel
validity of the sxprrimente 0f the severs) controls applied; this
condition was the only reactive aprangement that lacked complete controle

The posslbility exists that diffevent resulbs night heve baon
achleved if a tescher supsrvised 211 of ths listening sessions. Ezch
of the studsnts would nzed to work at his own listening post with the
tapes, md with 2 teacher presente This was not vossible bezauvsc of a
1imited nuaber of tapes, leck of enoush taps playback equivacnt, and

Another factor that msy have contributed to the results of
this study was the playhback equirment used by the studsnts. There
js a possibility that playback equipmant compsrable to the
recording equipsent would 2lter the findings. Since the
equipnent did not reproduce the high quality of the tepes

n

nzy have been distortion baty

RECC:MENDATIONS FOR FURTHER RESZARCH

As 2 result of the observations rade during thz course of
this study and ths conclusions drawm froa the study, the following
recormendations are made for further study in the erea of teaching

intonation,

1. An investigation should bz made at several academic
levels to determine a more effective timz in the
musicisn's study to teach intonation judgnent,

2. The controls that entered jnto the expezrimental design of
this study did not allow an jnvestigation into the most
effective length and distribution of training time. A

n could bz made between the effectiveness of 2

compariso
short intensive training plan and that of an extended

training plan,

with the method employed in this study,

3, Further research,
during class time

is recosmended with studonts working
md at their own learning pace.

e an investigation of

li, Another subsequent experiment would b
raining plan could b2

a method by which this individual t
adapted for group instruction.
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5, Further rescarch could bz done to delerminz the extent to
vhich this spproszch to intonstion ctudy affects the stu-
dent's ability to adjust his sntonation on his performing

3 B vt qon A
1nsotunelte

aots of tha student &s

6, Resesrch into the psychologicael aspes
relatad to his 2bility to respond to errovs of intonge
gion is necessary to furithor uidorstand the problems in
this zreae

7. Furthsr ressarch nseds to be doae to determinz if the
student=conductor vhe parforms on his instruwzent with
accurats intonziion is more percepiive of less perceptive
to intonation errors of other poxrfcrmers when he is ecting
as conductore Tha recorded materisl in this study should

5t

he suitsble for tesbing this abilitye

8, Other methods employing supal snd visusl techniques to es-
sist student-cenductors nesd to be developzd, Since re-
sultz from this sural approach to improve the student's

e
i

a

- 2
n b
r nize intonation errors was not superior

~
o

0
to0 the tradi

2bility to recogr

tionzl method, the question still ren&ins 9s
to how tha ability to solve errors of intonsztion cen be
batter developed.

9., Since the recording for this study used orchestral instru-
ments, further resasrch is recommended that would use
voices zrd the stylistic intonations involved in
choral materialse

10, Since this study was Jimited to the vse of the major third,
the minor third, the fifth, the minor seventh, the major
triad, the minor tried, the chord of the diminent ssventh,
and the cadances possible with these chords, research in-
volving other intervals, chords, or cedsnces would further
clarify the effectiveness of this spproach.

11. Additionszl rasearch should be done, with this set of tapes,
on playback equipment comparable to the fmpex recording

equipnent on which the tapes were prepareds

12, Although 2 relatively small sanple was smployed in this
study, the investigation has provided data, previously
unaveilable, which appzar to be significant in relation
to the problen of improving intonaztion in musical pere
formancs, Howevar, more resesrch must be complzied
before the corclusions developed md presented in this
writing czn be accepted as beirg definitely conclusive.
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Since all wind zad string instruments ere very flexible, the
responsibility to adjust his sound axd to zdjust his intonation to the
demands of the enssmble lies with the performers Further, the
conducher=teacher should be fully awsre £ 4hese conditions, and he
has the resoongibility to use this kmowledse to improve the per-
formencs level of those with whom he workse Houever, research indie
cates thet thers is & lack of studies concerning the teaching of

intonstion skillse

n
1%
b
6;
h

McQuerrey daveloped 8 mechznical tcaching device to help stue
dents to improve their sensitivity to jntonztione The Irtcnation
Tuning Device required ths student to tune intervels by menipulsting
oscillator controls to match inetunc intervalsy both directly at the
controls and indirectly by instructing scmeone else to maks the ad-
justments. His conclusions seamad to confirm that a mechanicel ap-
prozch to teaching intonation wes pogsible.

Studies conducted in the field during performances clearly
sndicote that intonation skills, both by the performer md the teacher-
conduchor, ere sericusly lacking, The need for new spproaches and ad-
ditionel resderch in this discipline was responsible for the jinstrument
developed for the present study and the implementation of this

experiment.

The plan for the experimentzl instrument was genersated by tie
hypothesis that: Experience in listening to prerscorded intervsls,
trisds, snd chords with controlled out-cf-tune pitches continually
compared to in-tune pitches would increase the sencitivity of a
subject to errors of intonation.

The purpose of this study wes to sscertain the difference in the
ability of two groups of music students to improve their sensitivity
to errors of intonsticn and to improve their ability to recognize ths
direction of intonztion errors in triads and chords in the performing

22
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enserble. In perticular, the study wss limited Lo the development of
sensitivity to the intenztion of the mgjor thirds the minror third,
the £ifth, ard the minor seventh, end to the deve opaent of sensitive

orin thaz major triad,
aventh, A control
saching intonation,
riment2l method of

e
jtv to ths intonation of thzse intervale es theyv
J - + 2 S s
the minor trizd, 2nd the chord of the dominant s
3
groun was exposed bo the traditienal mebhod of ¢
o]

and the syprimental group was exposed to an exp
tesching intonation,

Thirty-cight students, enrolled in two conducting classes at

Arizons Stste University, were selected 2s the experimental and

control groups, The Noneguivelent Control Group Design wes sslected
as the experimantzl group, and eightesn subjects were in the centrol
group. Tha experimentel group was exposed to the sxperimental taped
program to improve ssansitivity to jntonation, while the cerirol

1y to the traditionsl method of intonastion studye

- =L

group was exposed on

4 and postiest measured the kind of errors of intona-
tion in the ¢ of: I~V and Vp-I in major aznd minor, The
subject waes reguired to: (1) recognize and to identify the voice in
which the error took placz, and (2) designate ths direction of the
error, that is, whether the error was sharp or £lst in equal
temporaments Errore werse limited to twenty-five cents, sixteen cents,
ten cents, eight cents, six cents, erd four cents sharp and flst,

The subjscts in the experimentel group were exposed to the
mathod plus prerecorded magnetic tspes that aurslly
tion errors with in-tune prototypes. The tapes
jvity trzining with major thirds performed sherp and
flat to an inetune equel tempered third; minor thirds parformed
sharp and flat to an in~-tuns equal tempersd mirer;third; fifths
performed shsrp snd flat to an in-tune squal temperzd fifth; major
triasds with sharp and flzt major thirds within an equal tempered
fifth, ard sherp and flat fifths above an egqual. tempered major
third; minor triads treated in the same menner &s major triads;
dominmt s=venth chords with the minor seventh parformed sherp and
flat to an in~tune equal tempersd minor seventh 2nd the I.V, and

o

V7-I cadences in msjor md minor with errors of intonation in esch voice

above the root to in-tune equel tempered chords.

Brrors of intonation were analyzed to determine overall
differences, specific differences, direction of differences, ard
group differsncas with respect to initial high and low echievers
in the expsrimental groupe The statistical treatment for data
involving direction of errors was chi square analysise All other
comparisons made use of anslysis of variance.

23
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of data revealed that no significant

s experimental and control. groups in the
to recoznize errors of intonation. More specifically, i
significant difference in the two groups to recognize intonaticn
errors on the inservels of the major third, the minor trird, the fifth,
or the minor seventh; or intonation errors occurring in the major triad,
the minor triad; or the chord of tha dominant seventh, Therse we
z150 no significant differenss in the two groups to identify ths Gie
of intonsticn errors; that is, errord that were flat and errors

'S

£
receion
that were sharpe

o ’J'

In addition, there wes no S gnificant difference in the
ebility of the subjects in the sxperimental group to recognisze
jntonation errors when clessified as high end low ability on the

¢

)]

basis of pretest datsze

el
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SUMMARY OF ANALYSIS OF \.’.‘.”\]“'C, OF POSITE

TALLE 11

k
FOR EXPERTMENTAL AND CONTROIL, GROUI

Degrees of Sur: of Meen
Freedon Squares Square F

- - ————— - m—— ” —————

Groups
Within

Total

TABLE III

MEANS AND STANDARD DEVIATIONS OF POSTTEST SCORES
FOR EXPERIMENTAL AND CONTROL GROUPS

Statistic

Experimental Control

Mean

Std. Dev.

4.06 4.78

2.55 1.70

A-1
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SQUM-AARY OF ANALYSIS OF VARTANCE OF POSTTEST SCORES
ON }§3, Tﬂ:)-, STH, AND "‘7

Source of
Variation

e —— A fwSEE @ W AP M e B ECNYeSmdna e

M.
dJ

Groups
Within

Total

34

—

35

TABLE 1V

Sum of
Squarcs

1.3
55,11

56.89

Square

1.78

1.62

1.10

m3
Groups
Within

Total

0.25

12.72

12.97

0.25

0.37

0.67

5TH
Groups
Within

Total

1.78

32,22

34.00

1.78

0.95

1.88

Groups
Within

Total

0.03
12.72

12.75

0.03

0.37

0.08

|
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TASLE V

MEANS AND STAUDARD DEVIATIONS OF POSTTESYT SCORES
ON N3, ntg, 5TH, AND my FOR THE
EXPERIMFNTAL AND CONTRIL GROUFS

Statistic Experimental Control

S e — T CEE MR s A8 S e - = - —— . e = iy — 8 o W 8 8 — ———

Mean 0.52 _ 0.38°

Std. Dev. 1,05 0.89

Mezn : : 0.12 . 0.17

Std. Dev. 0.38 0.42

stH
Mean 0.24 0.38

. Std. Dev. '’ : - 0.66 ' 0.77

Mean 0.12 0.14

Std. Dev. 0.33° - ' G.44

o
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Source of

Variation

M3

Groups
Within

Total

TABLE Vi

JARY OF ANALYSIS OF VARIANCE OF SCORLS ON THE

s AND 571 FOR THE MAJOR TRTAD

Degracs of Sum of
; Squares

— - v ? e seme ar

Freodon:

1 0.25 0.25 _ 0.81
34 10,50 0.31

-—— —— ———- e

35 10.75 %

2TH
Groups 1 0.11 0.11 0.47
Within 34 7.89 0.23
Total 35 8,00

TABLE V11

MEANS AND STANDARD DEVIATIONS OF SCORES ON THE
M3 AND 51H FOR THE MAJOR TRIAD FOR
EXPERIMENTAL AND CONTROL GROUPS

— e

Statistic

Experimental Control

My

———

Mean

Std. Dev.

0.10 0.16
0.31 0.41

5TH

Mean
Std. Dev.

0.09 0.12
0.28 0.33

A-L
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SUEMARY OF ANALYSIS OF VARTANC: QF SCORES ON THY
My AND S5TH FOR Tk MINOR TRIAD

cgrecs of Sum of
_Squarxes Square F

,
Mean

Source of
Veriation Freedoi

e — et Cma—t—— W LEe e am v e - e P

- ———— . cmemmanr— o amamm = Yo w e A rmem A e— v emmes S owede

03
1 0.00 0.00 0.09

Groups
Within 34 10.88 0.32

Total 35 10.88

——— = ————- o S e i A O 4 T i 0. . TS Y S ek S

STH
Groups 1 2,25 2,25 3.81

Within 34 20,06 0.59

— — o —

Total 35 22,31

]
i

TABLE IX

MEANS AND STANDARD DEVIATIONS OF SCORES ON THE
m3 AND 5TH FOR THE MINOR TRIAD FOR
EXPERIMENTAL AND CONTROL GROUPS

Control

Statistic Experimental

oy

. ——

Mean 0.14 . 0.14

Std., Dev. 0.39 0.35

0.12 0.28

0.38 0.64

g T T kS
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e TABLE X
:

SUMAARY OF ANALYSIS OF VARTANCE OF SCORES 0N THE
Mg AND my OF 1-Vy

{1 =T e e 2T TMT TR s T caw = To - AT L e Tern ala e = T T T At LIS AT EN YT 3, RIS T .l
X Source of Degiecs of Sum of Mean

5 Variation ___Frecdom Squares Squzare F
3 M

‘3 Grouns
4 .
. Within 34 21.61 0. 64

— s o

: 3
1 0.70 0.70 1.10

L}

-

: Total 35 22.31

0.11 0.11 0.61

; Total 35 6.22
; TABLE XI

MEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES
ON THE M5 AND m; OF I-Vy

tatistic Experimental ) Control

= |
w

|

Mean 0.24 0.16

Std. Dev. 0.60 0.45

LIRG pdth MM Koo Nt e S

Mean 0.05 0.09

Std. Dev. 0.22 0.28
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; TABL: X11
:
3 SUICARY OF ANALYSIS OF VARIANCE OF SCORES ON THE

3 1'13 AND In-/ Qr \1

‘( = nTa’e ST ETL LT ST fE e T e Tee T Lt AT ed" [ S P AT L ks e e
3 Soulce of D Oxgoa of Suw of ﬂ@ﬂn
Frecadon Squares Square ___F_

Variation . Freccom .25
M3

s Groups 0.25 0:25 0.68 3

£ Within 34 12,50 0.37
1 Total 35 12.75

R

digt e Lt Tt B s

>
e e e o

ii 0.11 0.11 0.46
i 3% 8,11 0.24
35 8.22

4 Total
3 SS— e cxpzezes - - s e e R

TABLE XIII

K ATt AR IR A B S D

MEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES
ON THE M3 AND my OF i-V4

L3

Control

Experimental

Statistic

g )

; : Mean ' 0.16

g Std. Dev. 0.41

0.10

0.36

)
0.09 0.05

| Mean

: Std. Dev. 0.28

0.29
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TABLE X1V E
3 SUMMARY O Cil SQUARL ANALYSEPS OF NUMBER OF MUSIC S
3 DETECTING DIRECTION OF ERRORS IN THE NATGR TRI:
- Error Experimental Control
E;

4 A e n w88 4 B < P o W RO A 18 e S e At G = e e £ - At A SR 4 e SRS P

- M, _

0
+ 4 7
- 2 . 0
: 0 1
: Total 18

]

: 5TH

: 0 13 11
+ 2 3
1 - 3 4
A + 0 0
g Total 18 18
: Total i

+ 1 4+ ©
[c>U1c\
uﬂ =N
Al O M

- Total ‘36

p > 0.05

]
N

: R 2 = 1.35 . df
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TABLE XV
SUMARY OF CHI SQUARE ANALYSHS OF NUMBER OF MUSIC STUDENTS
DETECTING DIRECTION OF ERRCKS IN THE MINOR TRIAD

Error Experimental Coutrol Total

— .  mm—— S —— s —eh A S SN CeAS M et B e e i e ey e & S S . o ——

!

0

+ 4 5 9

- 2 3 5

% 1 0 1
Total 18 18 36

s

14
|
00t & =

0 . 23 18 41
12
11

I+

Total 36 72
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SUMMARY 0F CHL SQ

Error

M3

o

4 4+ 1

Total

DETEC.IN

——— o e b ——— ——

G DIRFECT

TEADT
t
LAk

TABLE XV7J

10X

w’ Y
woo™>~w

Experimental

ANALYSES O N

Yy £

01" ERRORS

TUMBER OF MUSIC
FOR THE DOMLNANT
AS ASSOCIATED WITH THi MAJOR TRI:

Control _

+ 4+ 1 ©

Total

I st
OO WwWwn

-
oo}

Total

e s v

o

+ 4+ 1

Total

24
17

41

48
29

79

x2 = 0,18

df
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SUNMMARY OF CHEI SOUNTT ANALYSLS O
t

NOEROQF MISIC STUDENYS
DETECTING DY ‘ !

DOMINANT 7TH

Exror Exnerimeatal Control Total
£

+ +

Total 1

W
o
—
W

—

w

+ +
o
lo v w
uﬂ N
N O N o

3 Total 18 18

> Total

] 0 25 26 51
] - 12 9 21
3 + 0 2 2
: 0 0 0
: Total 37 37 74
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o
v
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x2 = 0,06 df
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Source of
Variation

Groups

Within

TABLE XV111

o¥
EXUHRTMEN AL SUBJE
AND 1.0W OX

AVMATYGTS OF VARTANCE OF 20STi
et 1
11

TS CLASSIFLED

THE PRULESY

Degrees of Sun of Mean
Frecdom Squarcs Square

-

1.25 1.25

141,70

—— e v ot

7.87

142.95

TABLE XIX
MEANS AND STANDARD DEVIATIONS FOR POSTTEST SCORES
OF EXPERIMENTAL SUBJECTS CLASSIFIED AS HIGH
AND IOW ON THE PRETEST
Statistic High
Mean 4,30
Std, Dev. 2.67

-A-12
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This booklet is to be used | njunction with the taped .
: program: eatiticd The Im - to and the )
‘ Adjustment of Intenniion in the Fnses. . :
f The taped prograrn has been désigned to assist you to .
! develop a greater sensitivity to intonailon. Intonation, as :
you ar¢ aware, is a very vital ingredieni in the perfarmance .
of music, and the ability to hear and to correct errors of
intonaticn is a necessary skill for the conductor. :
¢
! On the tapes are recorded intervals, chords and cadences 2
performed in tune (in egual temperament) and with errors .
of intonation. The instruments used in preparing the tapes :
were the string guartet and the woodwind quartet. Instru- .
) ments were used--rather: than electronic synthesizers-- P
* ’
’ to more nearly simulate actual playing conditions. -
i Deviations in intonation (sharp and flat) vary from 25 cents ¥
’ .l
. ' to 4 cents on the major third, the miror third, the fifth, the .
; minor seventh, the major triad, the minor triad, the chord R
H of the dominant seventh, the dominan: to tonic cadence in
. i ., major, the domirart to tonic cadence in minor, the tonic to ;
: i . . . : .
A : dominant cadence in major and the tonic to dominant cadence :
. . . [
: . in minor. s
3 ! ‘ o
A : There aze seven sets of tapes. The taped material will help :
- i you to improve your ability to hear errors of intonation. H
X ’ . . ’ . . . .
4 ! You will be helped to identify the voice in which the errors .
: i occur and the direction--sharp or flat--of the error. i
- : l "
' -
- : All of the taped material is in written form on the following 3
. X . - e owith £} - ¢
P pages. Follow it closely as you work with the tapes. Very :
T close listening will develop the skills rnecessary to identify :
! .
, errors of intonation. L
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nonttoot wes consirunted by extracting dte
.

Tanas 7’ and '{E :%3 91]19 ine thom te form the reguiraed scquencs
Drodsss W Besd tn ingure tre secrracy of the Sn-tone chca‘ss and
ths oubeofetors ceduncas; end to have & cxsoh cunlicste of the stndy

maberisl.

The test incorporsinad tuenty jtess represcuting errors on ezch
voice, that is, on the mojor third, the winor .wad, ther Tifth, ond
the minor seventh. To winwize guose ing, three crdencss WOre LUSE ed that
had ne ¢vrror.

The crr , the test were as follous:

BExsmple 1 = Fifth ten cents flzt in the tonic chords
Exrmple 2 < In tune
Exzmple 3 = Fifth tea cents shsrp in ths tonie chord.
Exzmple L = Mejor third eioht cents sherp in the tonic
chorde
Excmiple 5 « Major thixd six conts flab in the toale
choide
Exzmple 6 « Major third eight cents flat in the dominant
chorde
Example 7 < In tuna.
; \ Example 8 - Seventh ten cenbs eharp.
’ Exsuple 9 « Ssvonth four cenis f]atc
$ Exzaple 10 « Mzjor third six cenls flet in the dominsnt
A chord.
? Exemple 11 - Minor th;fd eight cents flat in the tonic
4 chord
: Exsmple 12 = Fifth tcn cents sharp in the tonic minor
f Ch\ﬂ’dc
r/ Bxen 'Q}.e 13 - In tune,
§ Exzmple 1l - Minor third six cents sharp in the tonic
* chord,
§ Example 15 - Fifth ten cents flat in the tonic minor
: chord,
g Example 16 - Fifth four cents flab in ths tonic minor
: chord,
§ Example 17 - Major third ten cents flat in the dominent
§ chord,
: Exemple 18 - Mzjor third six cents flat in the doninant
2 chord.
§ Exsmple 19 - Seventh ten cents sharp.
» Example 20 - Seveath four cents flat.

f Thrbe trizl samples were heerd and discussed before the classes
. responded to the twenty-itezm test, The trizl samples familisrized the

}
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student with the proscduore rnd the responses, esteblished the necese
. o - r ~ 4 -~ b2y 3 - 5 1% T % q - - - £

sery slucsphare and szt thy freng of rind neesssary to lisien end ©o

= ) {v the chord in
erved, ond (2) to identi roiez in which tho

eauivad the student (L) t
C LY

The studant respoendaed by pla;ing, ir: tha zﬁfoﬂr aie
O &

d s

0% U r on evror that wes shirp, o minus (o ¥ o
tnat wes flat, end zn N if thore wes o cvror, PForther, the student
wes eskad to lenve a blank if he conld not resnond to the erver or
lzck of ervor. DBech test exeaple was hszrd twice. -

5

Other information gzathered on the pretest/rosttest snswver
sheat wos thz degyas progzram in which the studenﬁ wos emrolled;
his major ercs of music study, bis mzjor instrument, and the number
£ theorv classes that he coapleted.

-

o both groups at ths
103

exnoeriment the pretest/postiest vas ad-
a juaior celleze to determing

- ear, (2) eny edditicnsl informstion
d, (3) th» n%:e» fokm whs uor?"5lo~ (3) 0nou9n tims ves
ween the exmmples, and 5)
W

ths t.wn y exzmples were conpletod.

ons were clsar,

=

S .
. 3t b )
the answer forn was no problem, end fatigue was not 2 problem.
How;ver there was ssgreenent that the tvo sccend interval betuss
e: §

As a result of the trisl run the time intervel betwsen the
exsmples was incraased to four seconds, The pretest was run with
this interval between exsmples end it was found to be satisfactory.
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Check the thzory courses which you have compizied !
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: On this tape vou will hear four tvpes of cadences: 1) V--I, 2) I-V i
R P/ & ] { 7 i
; 3) V- -i, and 4) i-V,. Youare asked to identify the veoice in which an i
i 7 ’ 7 J L
! error in intonation is made, and the direction (sharp or flat) of that error. o .
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. On the answer sheet, mark the errors that are sharp with 2 plus (4), and o -
the errors that are flat with a minus (~) in the column referring to the WL
; I3 . s R
' voice in which the error is hecard. If there is no error in intonation leave R ’
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Unit tests were atuinlstered once 8 Wasd durins the experie
nenbal period lo thrzo stodanis in the exvarimontal grovp. The
,,,nw».m. vers asksrd to resoond fnoin the Droleshe-tivoly thei, viere
shary work plog +Yg ooy s h ﬁ 1‘33%3 Ciat mark mireg (.'), vhen no

grrow wae hesrd wes F o dectision could not bo waude, lesve

1 <
I T} P, . ; Y~
that ex-myle spsue RLask.

A1 of the vnid teots wore extrecied #nd respliced frea the
naioeisd thnd the ewgevimonizl groud Jistenad to dnving the previous
vock. [n iuetons swewnle of the meteriel belng tested wos playsd &s
a semple before each test was bosan, P

Pirst unit test conteinad six e ; .
studentts abilily to identily esrors in the mejor third. Errovs in-
clrora tnruﬂ sherpe-intervels exanples end two flateintervals exsnles
and one example With ne arror.

Tegt two conbained six examples and it tested the student's
a3 lity to indentify errers in the minor third, Brrors included
1 ples and o flal-intervels exsmples, end

h]

three sharp-intervels crﬁm
one exsmple had noc ex

Ths third u
errore in the fifth vsin
two were flat, and one was

3

Since Test Four involvzd the mguor tried
examples with an crror in najor thirds and in the
examples, four and eight, were in tun Two of
sharp--cne by twenty-five cents and the other by e The Two
flat thirds were £1at by sizbeen certs and by el centss The fifths
were flat by sixtesn cents and ten cents, and they were sharp by ten

ents and twenty-five cents,

Test Five exsmined the minor trisd, and it involved the same
errors as outlined in Test Foure.

The seventh in the dominant seventh chord was tested in the
sixth week, Test Six contcxped six exsmples in the follcwing sequence:
flat--sixteon cents, sharp--sixiecn cents, sharp--ten cents, in tune,

flat-~ten cenls, end sharp-~¢1x cents,

Test Seven involved the I-Vp cadence in major end in minore
Errors sre only on tha sscond chord. Eight exemples were pras sented
as follows:

D




B
3
;
ks
In majors: i
seve '“ g l.:‘!l'}_,a - S'i ,»;1,95 n cants :
2 - g 2
sevonth, flstecsixtesn conts
in tune
major third, flate«zight cenis

In minor: _

% nets

“0

seventh, flat~ecixtecn cent

in tung
major third, flate ezl
seventh, sherp--gixtee

,
=
e

e

~
&

»1 ¢adence in majer and in 3

jnvolved tho VY
errors of intenetion werc ouly on the ;

[AY M

Tinore ﬁ in th 1,
ore prosenbed 2s fellous:

& VT
second chord. Ten eximple

Sy dadin £y e g0

major thira, so sixtec
£ifth, sharp--sixbeca cents

2D
fjfth. flatwwsiXteen cants
in tuns

In minor:

minor third, sharpe-sixheen cents
fifth, flat--sizieen cents

fifth, sherpe-sixteen cents
minor third. flat--eight cents .3
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